High correlation between clearance of renal protein-bound uremic toxins (indoxyl sulfate and p-cresyl sulfate) and renal water-soluble toxins in peritoneal dialysis patients.
Peritoneal dialysis (PD) is characterized by a slow continuous removal of solutes. Traditionally, dialysis adequacy is quantified by referring to the kinetics of urea nitrogen (UN) and creatinine (Cr) clearance. The efficacy of middle molecular substances and protein-bound solutes as markers for peritoneal dialysis adequacy is not clear. The aim of this cross-sectional study was to investigate correlations between the clearance of indoxyl sulfate (IS), p-cresyl sulfate (PCS), UN, and Cr in the peritoneum and kidneys and to compare the overall clearances of IS and PCS between non-anuric and anuric groups in PD patients. We recruited a total of 175 patients who had been undergoing continuous ambulatory PD (CAPD) or automated PD (APD) for at least 4 months. We measured total IS and PCS concentrations in serum, dialysate, and urine samples. Free IS and PCS concentrations were measured in all serum samples. IS and PCS clearances via both kidney and peritoneum were measured. The mean concentration of IS in the urine samples was 9.2-fold higher than that in the dialysate samples, and concentration of PCS in the urine samples was 8.5-fold higher than that in the dialysate samples. Peritoneal UN and Cr clearances were not correlated with peritoneal PCS clearance (P > 0.05) but were mildly correlated with peritoneal IS clearance. The peritoneal IS and PCS clearances in the different peritoneal equilibration test groups were similar. The renal UN and Cr clearances were strongly correlated with renal PCS and IS clearances (P > 0.89, P < 0.001). In addition, non-anuric patients showed better elimination of total PCS (10.3 mg/day [range, 1.6-19.8] vs. 5.2 mg/day [range, 0-14]; P < 0.001] and IS (37.9 mg/day [range, 25.6-56.7] vs. 24.8 mg/day [range, 17.1-41.6]; P < 0.001) than anuric patients. This cross-sectional study showed that peritoneal clearance of water-soluble solutes is not correlated with that of PCS but is mildly correlated with that of IS. However, the renal clearances of IS and PCS show strong positive correlation with the renal clearances of UN and Cr. This study confirms the important role of residual renal function in the removal of protein-bound uremic toxins.